Abstract: Healthcare management is a very complex problem in each country. There are different conditions as well as economic, health and social bonds in the countries, while a constant emphasis on healthcare system efficiency is the common feature in each country. Specific and current field of healthcare is day surgery. It is less costly and its savings are in the most of rationally functioning economic systems used for financing more complex surgeries. The paper reflects on the above-mentioned aspects and its primary aim is to evaluate the day surgery efficiency during 2009 -2013 by applying Malmquist indices. So the object of our case study is group of day surgery facilities in Slovak regions. The subject is dynamic data envelopment analysis on basis of Malmquist indices. Results of our case study offer valuable information for health and social policies' managers, and especially for setting up stabilization and regulation mechanisms in a process of healthcare system development in Slovakia.
Introduction
Healthcare systems can improve their efficiencies by many ways. An important role in this process is performed by information and communication technologies, as well as by complete computerization of health systems Chluski and Ziora, 2015; Michalski et al., 2015 , Starostka-Patyk et al., 2015 . The quality of diagnosis and treatment of patients is also improved through this, as well as the management of healthcare (Gavurová et al., 2014) . One of the ways of increasing the efficiency of healthcare was the introduction of day surgery (in Slovakia in 1998) what reduced the hospitalization time and eliminated the number of beds in hospitals (Gavurová and Hyránek, 2013) . Intensity of the process was not the same, which may be observed by significant differences among the individual countries with regard to overall hospital resources and activities, average length of patient's stay at the hospitals, ratio of realized day surgery procedures on a total number of procedures, etc. Paediatric day surgery is especially used for a treatment of such illnesses that do not require hospitalization for a few days. The fundamental principle lies on postoperative care which does not require more than 24 hours. It is convenient for both patients and health insurance companies. It is supported by a government program of the Ministry of Health of the Slovak Republic within a system of bed reduction in the hospitals and health care transfer into more effective ambulatory care. Paediatric day surgery has many supporters, but also opponents. It is perceived differently by health insurance companies that are trying to reach an effective use of available financial resources, and by indebted hospitals whose current situation is caused by lower payments for day surgery procedures in comparison to payments for inpatient surgery. Probably the main reason is an incorrect and economically de-motivated system that prevents our country to reach at least the European average in realization of day surgery procedures (7 -10% of all surgical procedures). The differences in day surgery use in different countries are of economic character. It means that the most important role plays the way reimbursement mechanism, economic motivational systems, and institutionalized framework for day surgery procedures' realization, etc. are set up. However, it is not possible to expect that any operational system would be realized by day surgery in 100% of the cases as it is not suitable for each patient. Many factors need to be considered in decisionmaking of day surgery appropriateness, especially patient's medical status (Soltes et al., 2010; Soltes and Radonak, 2014) . Day surgery is less stressful for a patient than hospitalization as patient spends a minimum period in a hospital and consequently s/he recovers at home (Popa et al., 2015) . The benefit is important for older paediatric patients who are not used to sudden changes. Thus, a stay at home environment has a positive effect on their psychological wellbeing. Economically active patients may return to working process after a short convalescence (Jarrett and Staniszewski, 2006; Bem et al., 2014) . Many authors agree that health care system has a significant influence on a development of day surgery (Castoro et al., 2007; Szabo and Sidor, 2014; Bem et al., 2014) . Regulatory system of health care may be implemented by such economic motivational systems that would stimulate the health care providers to provide a wider range of day surgery (use of cost-efficient methods). Analytical platform formation is closely connected to these processes. The platform would reflect on all particularities of day surgery procedures' realizations, such as procedures' risk, their cost-efficiency, level of hospitalization after a procedure, procedure waiting time, calculating and alternative costs that are connected with a procedure, etc. Unfortunately, there has been an absence of such analyses in Slovakia. Therefore, our ambition was to solve the research issues in particular area of health system efficiency by means of specific day surgery analyses. The outputs of these analyses provide a valuable platform for health and social policies' creators as well as for a strategic framework concept of the Slovak health system. The objective of our case study is to do dynamic data envelopment analysis (DEA) of available data of paediatric day surgery facilities by Malmquist indices for Slovak regions during 2009 -2013.
Data and Research Methods
The data source for our DEA analysis of day surgery healthcare efficiency is online annual report "The Surgery and day healthcare in Slovak Republic (Day-care annual report)" published by the National Health Information Center of Slovakia (http://www.nczisk.sk). Slovak regions with day surgery facilities are our research objects. We analysed indicators of paediatric day surgery efficiency during the years 2009 -2013. Number of day surgery paediatric day surgery patients was output. Corresponding numbers of paediatric beds were used as input. Besides descriptive statistics we used CCR (constant returns to scale) input oriented Malmquist DEA non-radial models (Cooper et al., 2007) . The first DEA model was static CCR DEA model with constant returns to scale (Charnes et al., 1978) . Linear combination of units (in our case units are Slovak regions in corresponding years) is used to compute optimum values of inputs and outputs in DEA models. DEA is a non-parametric approach for frontier estimation. Basic models are discussed in works of many authors, and they are applied in many areas. In Slovak Republic, DEA models have been used to measure the efficiency of financial institutions (Kocisova, 2012) , or the efficiency of agricultural sector (Kocisova, 2015) . Here we mention only briefly the principle of dynamic DEA analysis based on Malmquist indices (Malmquist, 1953) . The Malmquist index evaluates the productivity change of a DMU (decision making unit) between two time periods and is an example in "comparative statics" analysis (Cooper et al., 2007) . It is defined as the product of Catch-up and Frontier-shift terms. The catch-up (or recovery) term relates to the degree to which a DMU changes (improves or worsens) its efficiency relatively to efficient frontier. It is the change of relative efficiency. The frontier-shift (or innovation) term reflects the change in the efficient frontiers (production frontiers) between two time periods. The Malmquist total factor productivity is then simply computed by the product of catch-up and frontier shift. Interpretation of all three terms is simple and similar to common indices: value >1 indicates progress, value = 1 and value < 1 respectively indicate no change (status quo, stagnation) and regress. For statistical and graphical analyses we used statistical system SPSS version 19. Software DEA Solver Pro version 10 was used for DEA analyses (Cooper et al., 2007) . In next part we present briefly statistical parameters of analysed variables (day surgery indicators) and then results of Malmquist indices analyses.
Results

a) Descriptive statistics results
In Slovakia there are eight self-government regions at NUTS III level. In our paper we use their abbreviations from National Health Information Center of Slovakia: Banska Bystrica (BC), Bratislava (BL), Kosice (KI), Nitra (NI), Presov (PV), Trnava (TA), Trencin (TC) and Zilina (ZI). Basic statistical parameters of examined available variables (number of day surgery paediatric patients, number of day surgery paediatric beds), are in Table 1 . We used them in dynamic DEA analyses of Slovak regions during five years interval (2009 -2013) (Mean = arithmetic mean, Std. Dev = standard deviation). 
b) DEA analyses results
We have got production dependence with one input (number of paediatric day surgery beds) and one output (number of paediatric day surgery patients) during five years (2009 -2013) . Firstly, we present the results for change of relative efficiency of regions with regard to efficient frontier (the first decomposition term of Malmquist index). The lines present Slovak regions and the columns provide the year-on-year development indices of their relative efficiency in using beds' fund. The Table 2 also contains average values in lines and columns. The column "Average" provides arithmetic mean of year-on-year indices. The column "Ranks" refers to the order of a region on the basis of an average development index of a relative efficiency of beds' fund use. Table 2 Table 2 provides the following facts for year-on-year indices of relative efficiency development: The first two consecutive indices indicated an average increase. In 2009 -2010, there was an average increase of relative efficiency development of 14.2%. The lowest value of increase was in TA (decrease of 33.6%). The highest increase was in NI (increase of 86.6%). In 2010 -2011, the average increase of relative efficiency development was 48.5%. It was the highest during whole analysed period. ZI presented the maximum of 107.5%. BL represented the minimum (decrease of 43.0%). Decrease has been observed in two other indices. In 2011 -2012, there was an average decrease of relative efficiency development of 16.1%. The lowest index was in BL (decrease of 58.8%). The highest index was in KI (increase of 44.0%). The last research period, 2012 -2013, had an average index of relative efficiency development of 3.6%. The lowest increase index was in KI (decrease of 62.9%) and the highest was in BC (increase of 90.8%). The second term of Malmquist index takes into account time change of efficient frontiers that is caused by new technologies (innovations). The differences of terms among regions are minimal because of constant returns to scale model. Possible differences are caused by a presence, of so-called slacks (principle of Malmquist index and its decomposition is simple, but the numerical computation is complex in case of non-radial model). (10.6%). It was followed by an increase of 95.0%, and then decrease appeared again (of 2.4%; of 6.6%). The average Malmquist index of total efficiency represented an increase of 18.9%. Table 4 provides the following facts for year-on-year Malmquist indices of total efficiency development: Increase was during first two consecutive indices. An average increase of total efficiency development was 29.7% during 2009 -2010. The lowest index was in TA (decrease of 24.4%). The highest index was in NI (increase of 112.6%). The average increase of total efficiency development was 40.6% during 2010 -2011. Its index was the highest one for a whole period. The maximum increase of 95.0% was noticed in ZI, while the minimum was in BL (decrease of 37.5%). The third index (2011 -2012) provides information of stagnation in the development (increase of 0.4%). The lowest increase index was in BL (decrease of 48.8%), while the highest index was in KI (increase of 49.1%). The average decrease of total efficiency development was 5.7% during 2012 -2013. The lowest index was in NI (decrease of 57.0%), the highest index was in BC (increase of 65.8%). Malmquist indices represent the most detailed and the most variable assessment of total efficiency development and its factors related to relative efficiency change as well as to efficient frontier change for two consecutive years. However, it is also important to compare the first and the last analysed periods on the basis of Malmquist indices. In our case, it is related to index of 2013/2009. This comparison analyses a long-term trend in efficiency development. Vol.13 No.1 POLISH JOURNAL OF MANAGEMENT STUDIES Stefko R., Gavurova B., Korony S. Influence of latter is by 12.9% larger. Our analysis showed the differences in efficiency of paediatric day surgery in different regions of Slovakia. These partial analytical results require further analysis in multidimensional views and confrontation with experts involved in the field of day surgery. There are several identified reasons of regional disparities that are significantly related to the settings of healthcare system in the country. The efficiency of day surgery can be increased if it becomes the part of a set of important processes related not only to health management, but also to the activities of health insurance companies, law, etc. Further development of day surgery in Slovakia requires: 1. Regulation of the pricing strategies of health insurance companies by legislative changes in a way that a deliberate transformation of surgical operations has not occur from the group of overnight operations in to the group of separately reimbursable operations (72 hour hospital stay) in order to obtain a more favourable consideration of their performance (it is essential to standardize the price of day surgery operation). 2. Establishment of clear rules and conditions for all stakeholders of day surgery system. Precise definition of patients who are suitable/unsuitable for treatment of day surgery with a high regard on the type of the required day surgery operation. It is also necessary to determine well-defined requirements for the staff and equipment of the day surgery facilities. 3. Change the type of patient facilities for day surgery facilities. It is necessary to ensure parallel treatment of bed capacities in the hospitals with the development of day surgery. It also requires an active implementation of day surgery into the project of integrated health care centres (Strategic Framework for health care for 2014-2030). 4. A necessary change in reporting (through the National Health Information Center) in order to implement the default parameters by type of health care in the developed countries and the gain of relevant outcomes of the analyses with the possibility of benchmarking (performance and strategic ones) are required.
Conclusion
Results of our analyses provide information of a high level of variability in day surgery procedures' efficiency in the individual years and regions in Slovakia. From larger sense provide valuable information in a process of reviewing the healthcare system strategic management and also in national and international benchmarking. Our analyses does not include a factor of health facilities' ownership (state vs. private), as our primary ambition was to present procedural aspects of day surgery management that are consequently related to financial aspects. At present, the financial aspects are very important in a process of day surgery development. The activities of some private clinics lead to deliberate lowering of demand in order to obtain a higher financial benefit of healthcare provider (lower waiting time for a procedure per higher remuneration, etc.) that is not regulated by a state. Similarly, many health facilities use their own methods of data reports of surgical procedures, which are modified by present price strategies of health insurance companies. Motivation of health facilities, indication experiences, surgeon's qualification, technical and pharmacological possibilities of anaesthesiologist, patient's motivation and his/her social background are very important for day surgery development irrespective of clinic's type. At present, more than half of all surgical procedures may be realized by day surgery. It would be adequate to focus day surgery clinics and hospitals for chosen types of procedures in the individual specialized fields in order to increase efficiency with regard to given regional differences in number and structure of realized day surgery procedures. Some small hospitals should be transformed into day surgery units, which would reduce their costs and they would provide the same range of operations with exception of complex and rare operations. Many clinics in Europe and the U.S. function in such a way. Development of day surgery in Slovakia is significantly obstructed by geographical conditions and social situation. Geographical conditions and social situation in Slovakia currently prevent the development of day surgery. What is important is the continuous active awareness to promote day surgery by the public health authorities, as well as medical facilities and specialized health care centres. In Slovakia, an intensive process of day surgery development will need more effective legal support with regard to some restrictive elements in terms of financial and non-financial areas. The process would lead to higher intensification of healthcare process. We plan to continue in our day surgery analyses by other suitable research methods and economic viewpoints.
menedżerów zdrowia i polityki społecznej, w szczególności do tworzenia mechanizmów stabilizacji i regulacji w procesie rozwoju systemu opieki zdrowotnej na Słowacji. 
